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Lia 1 ciy lwong thyre quan trong va ¢é gia trj; kinh.t€ ctia Vit l‘i‘am: Do nh hirdng cia bién 46i khi hiwe
toan cAusina nguy cordat binhiém min di-vansé trithank-yéu to gdy dnh-hudng pghidm trong dén niing
suit, chit lrgng ia.gao:mwde ta. Virvdy, vigcchon t20 giding 14a chiv miin 12 vin @& cin dwge quan tim
nghiénciru, HKT<(high affinity potaisiuim transporter) 12 ho protein cé vai tré van chuyén jon & thie vit.
Protein HKT dwoc ¢himg, minh tham gia vén éhuyén ion Na' vao t2 bao va cb lién quan dén kha. ndng
chiv mén ciia ¢ay lha. Trong nghién: éini-nay, cac tac gia tién hanh danh gjx mirc 4§ bicy hientas gen
OsHKT2; 1m3 héa cho proteinHKT2;1:é cdy-1aa bing phwong phidp RT-PCR bin diph fwgng. Thi nghifm
duwgc tién-hanh trén gidng lia Nipponbare (giong chufnnhidm min) va Pokkali (gidng chufp khéng min)
voidiukién xidy mdn & nong 46 50 va 100 mM NaCl trong ddi thoi gian ta 24, 48 va 72 gidr. Két qua cho
thiy, mirc 3 'bidu hién ¢ia gen OsHKT2;1 & gibng Nipponbare ting 18n saw 24 gitr xirly min & ndhg 4§

100 mM NaCl nhung lai gidm din va tré vé mirc binh thirdng saw72 gid: xir Iy mén. Tuy nhjén; i.'rgiéng
Pokkali thi mirc:dd biéu hién ciia gen OsHKT2;1 lai khong thay:di trong-diéu kién min. Trobg diéu kién
binh thuwdig(khdng xirly min); mire.d5-bidu hign cha-OsHKT2;1 & md 14 clia giéng Nipponbare 13 ¢20 hon
5o véireibng Pokkali: Nhir viy, swklidc biét trong mére 49 bidu hién.ciia gen OsHKT2;1 ¢ thé ¢6 lién quan
dén miike 49 khang min Khdc nhau &hai giéng lia nghiéh cdm. K&t qua ciia nghién.cire biéde diu eung clip

thong tin hiru.ich cho ¢6ng-tac chon tao giong lia chin indn.
Tirkhda: biéuhi¢n gen, HKT, lia, OsHKT2;1, RT-PCR bén dinh liegng, stress.min.
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Pit.van dé duge tim thiy & rihing dong mn cam man [5) vabiéu

Laa la cdy lwong thuc déng vai tré-quanitrong cua
nénkiith té Viét Nam: Tuy nhién, hién tueong détnhidm
min- dobién- xam thye d3 v dang anh hudng nghiém
trong dén ning suét va dién tich canh tc lda. Nong do
Na* cao trong dit lam ting cao ap sudt thim thau khién
cho ré cay khong hitt dirge nude va Na'tich tu-trong
cdc mé 14 gly anhrhudng dén bd may quang figp, hoat
dong cia khi khdng, chifcming cha cic-enzyme va mét
cin bang nong d5 ion K~[1], Do vy, dé ton tai va phat
trién trong diéu kién min, ciy t:rﬁlig cé co ché chélng
mat nude, han ché sy van chuyén.cia Na* tir ré 18n 14
va ¢ 1dp Nat vao-cac tii:ndi bao nhanyhanrché ndng dd
cha Na*trong mé; dic biét [A mé gidun [2‘]‘. *

HKT 1a ho protein c6-vai trd van t:huyén ion Na* &
thue vat. Cac nghién ctru cho thiy méi lién Guan giira
HKT protein vi kha ning khdng mén & thuc vat [3, 4].
Dot bién mat chirc ning ciia gen AtHKTI; I & A.thaliana

*Tac gid lién hé: Email: dothiphuci3380@yahoo.com

TAR CH ,
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hién qué-thirc etd AtHKTL; 1 & A.thaliana va 1ha 1am
tang strc khang min cliaxcdy [6], Dot bién-chén yéu 16
di truyén vin-dong Tosi7 vao gen OsHKTI; } §14a gy
gian-doan khuiig doc md cuia gen lam. cay dot bién trd
nén min ¢am hon véi dide kién min [7). Gen HKTLS
va HKT1:4 & ngii-coc-déng vairtrd b 1p Ng* & ré v
céc 14-gid; 1€ bio quanh-bé mach nhim han-ché su vén
chuyén Na* Ién 14 non [8]. Biéu hién. qua mir¢ ciia gen
HvHKT?2;1 & lha mach gitip ting toc 49 sinh trirdng cia
cly [6n-25:30% trong diéu kién minvathidy K* sévéi

O laa, ho gen HKT gom: 9 thanh vién ndm trén-c4c

nhidm séc-thé khdc.nhau [10]. Gen OsHKT2; 1§ mft
thanh vién ciia ho gén HKT ¢ la md hoa-¢ho protein

‘HKT2;1 van c-huyéﬁ Na* f. Thi nghiéi'n lai tai chd c‘hg
thdy, gen QsHKT2;1 c6 biéwhign & 16p ngoairbi ¢ 18
va-mach.riy (ca yéu t¢ tach va t€ bao quanhi-bé machy)

b
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N [11]. Hién tai, & Viét Nam chua c6 nghién ciru ndo
' lién quan dén gen OsHKT2;1 trong kha ning khing

STUDY ON EXPRESSION LEVEL mn & lda. Do viy trong nghién ciru ndy, chung t6i si
OF OSHKT2;1 GENE IN RESPONSE dung phuong phap RT-PCR bén dinh luong dé phan
0 SALT STRESS IN RICE tich mirc @0 biéu hién ctia gen OsHKT2;1 & cay lta
i BY SEMI-QUANTITAT{VE RT-PCR ANALYSIS | trong cac diéu kién mén khic nhau trén ddi twong [
i o - hai giong lia chuan khéng min Pokkali va chuan man
— Shinmary cam mdn Nipponbare.
Uil Rice is one of the most jmportant and high Vat ligu va phuong phap nghién ¢iu
Riag econoinic valpe foadkcrops in Vietnam, Due to the s -
Regy global-clime ¢hange, the gegative effécts of salted Vat licu
iy spil ont yield apd qality of ricé have become Hai gidng lba Nipponbare va Pokkali (cung cap bai
g, more seriously; theréfore, the ephapcement | Vign Di truyén Néhg nghiép); cic cp mdi di¢ hiéu
i iy in salt tolerant ri¢e is alivays the research | cho phan img PCR (cung cap béi hang IDT - Hoa K3).
Ty gopic of nterest. HKT (igh affinity potassivin | Trinh iy cac cip mdi duoge trinh bay & bang 1.
khlglg mmpoﬂﬂ‘) is a Pmteﬂl fﬂmﬂy ﬂl’hil}:h Piays rol¢ Béng 1: trinh ty cdc cdp mdi sir dung trong nghién ci
kit in ion transport in plants. It is proven that HKT SEEREENIS —
litig proteinsinvolveinion Na*influx and salt tolerance Tén indi Trink ty
iy in-vice plants, In this study, the expression level | '\ ps | £ | TAAGTTACACTGGGCATCAAGE
gy of OsHKT2:1 gepe oding HKT protein in rige , ]
vl was invesfigated using semi-qiantitative RT- || | ndKTZIR | GETTGTCCTGGCAGATACT -
T PCR technique. Experiments wer¢ conducted HKI%LF | TGGCCTTATGGCTTCCTTGG
-~ nlﬂmg rice gultivars, m¢|mﬁ:fg Il\hplhhbare (the | ==t —— el —
standard’ salt sensitive cultivar) ahd PokRa)j § | MKTZI-R | COCTACATTCCCA AT A A
{the standmqu salt resistant "“"‘;.i""“ﬁ, with tWo | | ACTE | CTGATGGACAGGTTATCACC ‘
different salt concéntrations of 50 mM and 100 | " -
mM N4C| for differént periods of exposure time ACT—RW | CAGG’II:;E}CAATAGGTATTACAG L
(24, 48, and 72 brsiof salt treatitient). Fhe results Phirong phép nghién ciru
T evt of OUHRTEL 0mo as ncheased ater 34 | 17078 i thiy cank vi xi I mi: bt lin e
3nte hours of F00 mM:salt treaément, bu¢ decreéased  DEa™ U trong 61 trong 118 gio- SaE .,lshlinay' mam, l:ta_t
171 to normal. leve] after 72 hours o¢f ftreatrieiit, hia duge it vao trong céc § trén tam xop c6 dan ludi,
i However, the QsHKF};1 expression level was 03t trong hp chita dung dich dinh dudng Yostida
thie uhchanged over different salt stress conditions [12). D6 pH cua dung dich dinh dudng d “'Qfl e
i and at différent time periods in Pokkali cultivar,  chinh trong khoang 5,0-5,5. Duag dich g‘“h v
A I contrgl condition, the expression level of duge thay mo }{apg tuan. Th} _ﬂghw]fl u?cr ° .
s OsHKT2;} gene dn leaves of Nippopbare was ~ thanh 2nhom: nhém cly dof chimg (khong xr ty m: )
- higher than that i Pokkali. It ipight be likely V2 nhom cdy bi xir Iy man. Sau 14 ngdy tong (rone
8 that the differences in OsHKT2;1 dene expressiofy  9ung dich dinh dutng, thi nghi¢m xt Iy man duoe “’E";
@ levek isivolve in the differences i salt tolerance  Danh & nhom cly bixir Iy man bang cich b6 sung Na )
. in two invesfigated rice culdivars. The results of V20 dung dich dinh dudng dé dat nong g 50 hogo 19
R | o . % nhd 5 khong bo sung
initial studies provide useful information for sait  ™M; trong khi 6 nhom cay doi chung khong 1 tha
tolerant #i¢¢ breeding jn the future. NaCl vao dung dich dinh dudng. Mau 1a duge thu thap
2K tai cac thoi diém 24, 48 va 72 gi¢ sau khi xir Iy man o

i Keywords; gene expression, HKT, OSHKT2;1,rice, 4 9 nhom cy va cht gift & -80°C.

el saftstf'ess, Semb-quantitative REPCE. K7 thudt R-PCR bdn dinh luong: 1115.11 14 lna tl}u
o fSsyication nump thip dwgc nghién bing may nghién mau Mixer mill
i (Retsch, CHLB Dirc) trong nito long. Sau do, ARN
o tdng s6 duoc tach chiét bang kit GeneJET Plant RNA
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Purification Mini Kit (Thermo Scientific). ADN hé
gen 1an trong ‘cac mau ARN dugc xi Iy voi enzyme
DNAse [ va dugc kiém tra sau xit 1y enzyme bang
cip mo6i IntHKT2;1 (nhin ban ving intron cua. gen
OsHKT2: 1) (bang 1) véi chu ky nhiét: 94°C 3 pht;

35 chuky(94°C 15 gidy, 58°C 30 gidy, 72°C 30 gidy),

72°C trong 5 phat. 2 pg ARN tong s6 sau khi xir ly
DNAse 1 dirge sir dung dé téng hop ¢cDNA bing kit
RevertAid First Strand cDNA Synthesis Kit (Thermo
Scientific). cDNA tong hop dugc st dung lam khuén
cho phan tmg PCR sir dung cic cap moi dic hiéu
HKT2;1F/R (nhin ban gen OsHKT2;1) va ACTF/R
(nhan ‘ban gen Actinl - d6i chimg) (bang 1). Chu ky
nhiét ctia phan tmg PCR: 94°C 3.phit, cac chu ky lap
1ai4(94°C 10 gidy, 55°C 30-gidy, 72°C 40 gidy), 72°C
5 phiit. San.phdm PCR dugc dién di trén gel agarose
2%. San phAm PCR cua ca 2 gen dugc tinh sach bang
GeneJET PCR Purification Kit (Thermo Scientific) va
giri- disgiai frinh tir tai Cong ty 1* base, Singapore. DJ
sang.cua cac bang dién di trén gel agarose dugc phan
tich bang phan mém ImageJ.

K&t qua va thao luan

Hat cua hai giéng lua Nippobare va Pokkali dugc
ngim U va trdng trong dung dich dinh dudng Yoshida.
Thi nghiém xtr 1§ min duge tién hanh khi cay laa duge
14 ngay tubi-¢ 2 mic nong d6 muodi khéc nhau 14 50
va 100 mM'NaCl. Két qua cho thay, sau khi xir Iy man
duoc 24 gio, hién tugng xoan nhe ¢ dau 14 duge quan
sat thay & giéng Nipponbare & nhém thi nghiém: xir
¥ mé@n 100 mM NaCl va ting hon-1/3 14 bi xoédn sau
72 gid xir 1y man. Tuy nhién, & gidng chuin khang
Pokkali, ciy c6kiéu hinh giéng ciy &nhém doi chimg,
khong thdy xut hién dau hiéubi anh hudng ciia diéu
kién man.

Mirc d6 biéu hién cia gen OsHKT2;l duge phan
tich sir dung k¥ thuat RT-PCR bén dinh lugng. Két qua
dién di san phim tach chiét ARN téng sb cho thay, cic
mau ARN thu dugc déu c6 bing ARN: riboxom séng
rd, chimg t6 ARN thu dugc ¢6 chit lugng t6t (hinh
1). Pong thoi két qua do OD bang may do Nanodrop
Spectrophotometer (Nanodrop Technologies, My) cho
thdy, cac mau ARN c6 chi s6 A260/A280 trong khoang
1,9~2,2 va A260/A230>2. Nhu vdy, ARN tach chiét
duge co chat luong tot dé sur dung cho céc budc tiép
theo cua thi nghiém. |
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‘Hinh 1:'két qud dién di san phdm téch chiét ARN tng 56 (1:9)
tir mé 1d trén gél agarose 1%

D¢ loai bo- ADN: hé gén trong mau ARN, téf*ca-cﬁc
miu ARN déu dugc xir 1y v6i enzyme DNAse L. Két
qua dién di san pham PCR nhan ban doan infron cia
gen OsHKT?2; I cho thay, -khﬁngecéjbﬁng ndo & cic méau
da xir'1y DNAse I (hinh 2, méu 3:8). Nhy viy, sau khi
xir Iy DNAse I, cic mau ARN khéng con 1an ADN hé
gen, do-d6 dam bao chét fuegng deﬁén hanh tong hop
cDNA.

Hinh 2: két qua PCR sir dung khuon-la ARN tdch chiét vd cgp méi IntHK12;1
1: Marker 100.bp; 2: mdu ARN chira xir Iy DNAse I: 3-8 cdc mauARN
dé xir ly'DNAse I:(:):-doi ching dm khong c6 khuon

¢DNA dugc téng hcrp va lim khudn cho phan tmg
PCR nhéin ban gen OsHKT2;1 st dl,mg cap moi dac
hi¢u. Vi-myc dich cua rnghien ciru 1a danh gla muc do
biéu hién cia gen OsHKT2:1, so sanh mirc dd biéu
hién cua gen gitra cac diéu kién min khac nhau, tal
cac thoi diém xir 1y-min khic nhau va- gilra hai gmng
lia khac nhau, nén viéc kiém soat luﬂng khuén cDNA
ding chn phan {mg PCR, higu suit phan: u'ng PCR,
lwrong miu dé dién di 13 rét quan frong va can thiét de
dam bao tinh chinh xac ciia két qua thu dugc. Trtmg,
nghién ctru nay, ching toi str dung gen Actinl lam doi
chimg dé kiém soat két qua thu dugc. Do d9, phan ung
PCR nhéan ban gen Actinl dugc tién hanh dong thoi
v6i phanimg PCR nhén bangen OsHK 72;1.San pham
PCR dugc giri di giai trinhty dé kiém tra dung 13 da
nhan ban gen OsHKT2;1 va gen Actinl.

Két qua san pham PCR nhan ban gen OsHKT2;1 va
gen Actinl ¢ cac. diéu kién mdi trudong (0, 50 va 100
mM NaCl), & cac thoi dlem xtr ly man: (sau 24,48 va 72
g10) ducrc trinh bay ¢ hmh 3 (3A: giong Nipponbare,
3B: gmng Pokkali). Trong k¥ thuat RT-PCR bén dinh
lugng, do sang-cua bang dién di san pham ‘PCR dugc
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sir dung dé dénh gi4 tuong dbi mirc d¢ biéu hién cua
gen. Do do, dung théi véi viée danh gia do sang cua
bing dién di & hinh 3 bﬁng mat thudng, ching:t0i tién
hanh;phan tich hinh anh bang phin mém ImageJ (hinh

3C).

A- 24h 43h T2h
dc 20 100 dc 50 100 de 50 100
OsHET2;1
Actin
B. 14h 48h 72h
dc 0 100 dc S0 100 dc 50 100
]
.y —————
N ——————|
c' Nipponbare Pokkaii
L4 14
E: 12 $ 12 -
§ . £
0186 chuimg i-n- % 08 -
8 < mki N2 i 08 - % a6 -
800 M Nech e 04- 2 04-
i B2 - i 02
8- 0 - . ,
Th 4h 48h 1

Hinh 3: pﬁan tich biéu hren clia gen OsHKT2;1 62 giong lia Nipponbare
va Pokkali & cac dieu kign mén khdc nhau theo thoi gian

A: dnh dign di sdn pliam PCR nhan bdn gen OsHKT2.1 va gen Actinl
(d6i chirng) o prpanbare B: anh dién d: san pham PCR nhdn bén gen
OsHKT2;1 va gen Actinl (doi chimg) ¢ Pokkali;

C: ket qud phén tich voi ' Image) trong d6 do sang cua bang dién
di gen ﬂsHKT.? 1 dwpe chudn hoa vii bing dién di gen Actinl tuong ung

Két qua cho thaj,r, mirc-dd biéu hién ciia gen Actinl
la khﬂng thay d6i & cac diéu kién nghién ctru va & ca
hai giong lta. Diéu nay cho phép chung 161 hoan toan
tin twong vao két qua danh gia mirc d6 biéu hién cia
gen OsHKT2;1, vi gen Actinl 13 gen quén gia da dugc
chimg minh la khéng thay d6i mirc d6 biéu hién &
diéu kién min va & cac mé khac nhau [13]. Két qua
& hinh 3A va 3C cho thay, mirc d¢ biéu hién cua gen
OsHKT2;1 & giong Nippobare trong diéu kién binh
thuong la khdng ¢6 sur thay ddi theo thdi gian (so sanh
gilta céc thi diém thu mau), nhung mic d6 biéu hién
cua gen ndy co sy thay d6i dap vmg voi diéu kién man.
Cu thé, khi diéu kién min 1a 50 mM NaCl, thi mirc do
biéu hién cua gen OsHKT?2;1 bi giam.dan so vdi mitc
dé biéu hién & cay dbi chimg (¢ thoi diém 24 va 48 gidy
sau xur Iy midn), sau d6.trd vé mikc do biéu hién tuong
du{mg véi mirc do biéuthién & cdy dbi chimg. Khi ndng
do mudi tang 1én 100 mM NaCl thi mirc d-:,} biéu hién
Cua gen OsHKT2;1 lai tang manh (gap 2 lan) so voi
cay dm chimg & 24 gid sau xir 1y, sau d6 giam dan va
trér vé mirc biéu hién gmng véi cly d6i chimg. Nguoc
lai v6i giong Nippobare, & gidng Pokkali, ching t6i
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khong quan sét thay su thay d6i mirc d6 bidu hién

cua gen OsHKT2;1 trong diéu kién man. B{mg thoi,
mirc do biéu hién coa gen OsHKT2;] & gidng Pokkali

thip hon so v6i mirc d biéu hién cua gen nay & gidng
Nipponbare (so sanh gma cac cay doi chirng). Sur khac
bi€t trong mirc do biéu hién cua gen OsHKT2;1 gilra
hai gidng Nlppunbare va Pokkali ¢6 thé lién quan dén
su khac biét vé mirc d§ khang mén. Protein OsHKT2;1
dugc ching mmh c6 kha nang van chuyen Na™ tir moi
trudng vio te bao [14]. Vi vay, o giong Pokkali gen
OsHKT2;1 khong ting cuong bleu hién nén lwgng Na*
di vao té bao s& dugc duy tri 6n dinh hom, khong géy
hai cho té bao; trong khi d6 & giong Nlppunbare sy
ting cuong bicu hién cua gen OsHKT?2; 1 sé 1a bét lgi
vi ¢6 thé-dan tGi su fdng cuong van chuyén Na* vao
té bao, gy doc cho té bao. Mic du cin nhimg nghién
ciru sdu tiép theo dé lam sang t6 co ché, chirc niangcua
OsHKT2;1 trong kha nang chiu min & lia, nhung két
qua thu duoc trong nghién ciru nay dd budc dau.cho
thdy sur biéu hién cta gen OsHKT2:1 ¢6 lién quan dén
tinh chong chiu min ¢ céy lda.

Két ludn

Nhu viy, chiing tdi di danh gia dugc mirc d6 biéu
hién cua gen OsHKT2; 1 dép {mg voi cac dieu kién man
o cay lna bang ky thuat RT-PCR ban dinh luong. (3
oidng lua man cam min. Nipponbare, gen OsHKT2;1
c¢6 mirc dd biéu hién cao hon so véi giong lta khing
min Pokkali. Su biéu hién cia gen OsHKT2; 1 dép tng
lai diéu kién mdn c6 mirc d¢ thay doi tiy thudc nong
d6 mudi va thoi gian xir 1y min ¢ giong lia man cam
min Nipponbare va khong c6 thay d6i vé muc dé &
giong khang min Pokkali.

Lot cam on
Tap thé tac gia trdn trong cim om sw ho trg tdi

chinh tir Quy Phat trien KH&CN qu{fc gia thong qua
dé tai md sé 106-NN.02-2013.47.
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